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(54) OPTICAL INFORMATION RECORDING MEMBER 

(57)Abstract: 

PURPOSE: To obtain a recording member having excellent heat 
resistance and moisture resistance by providing a thin film 
consisting of at least Te, Ge and Bi. 

CONSTITUTION: The recording layer is constituted of the thin film 
consisting of the Te-Ge-Bi compsn. Since the bond of Te-Bi is 
immediately formed at the time of solidifying from the melt by 
addition of the Bi, the rate of crystallization is increased and a 
practicable rewriting type memory medium is realized. The amt. of 
the Bi to be added fixes the remaining excess Te bound with the 
Ge and therefore, the necessary concn. of the Bi is governed by 
the ratio of the Te/Ge and the adequate rate thereof is within the 
region enclosed by the points: point A1: (Te80Ge5Bi15). point BI: 
(Te55Ge5Bi40X point 01: (Te45Ge15 Bi40X point D1: 
(Te45Ge40Bi15X and point El: (Te57Ge40Bi3). The medium having 
the excellent thermal stability of a recording signal is thus obtd. 
without considerably deteriorating the recording sensitivity by laser 
light, etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dsuaages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] It has the record thin film layer which produces the reversible phase transition between 
amorphous phase-crystal phases, and presents change of an optical property by irradiation of a laser 
beam on a substrate. Composition of the aforementioned record thin film layer consists of three elements 
of Te, germanium, and Bi at least, and it sets in 3 angle diagram of Te-germanium-Bi. Bl : 
(Te55germanium5Bi40), CI: (Te45germaniuml5Bi40), the optical information record characterized by 
being within Hmits surrounded at the forming point of Dl : (Te45germanium40Bil5), El : 
(Te57germanium40Bi3), E2: (Te60germanium30BilO), and B-2:(Te62germanium8Bi30) , a member 
[Claim 2] the claim characterized by having a protective layer in one [ at least ] field of a record layer — 
the optical information record which can rewrite the 1st term publication — a member 
[Claim 3] the claim characterized by using either which is chosen fi-om an oxide, a sulfide, and carbide 
as a protective layer ~ optical information record given in the 2nd term — a member 



[Translation done.] 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Field of the Invention this invention relates to the optical information record member which resends 
[ record, elimination, and ] information at high speed and with high density using light, heat, etc. 
Prior art In connection with increase-izing of amount of information, record, reproductive improvement 
in the speed, and densification, the optical disk using the laser beam attracts attention in recent years. 
The added type recordable only at once of a postscript and the recorded signal are eliminated in an 
optical disk, and there is a thing in which usable rewriting is possible in it repeatedly. There are what 
uses a record signal as a fenestrate state, and a thing which is made to generate irregularity and is 
reproduced in a write once optical disk. The Te-germanium system cull GONAIDO thin film which used 
the reversible change during a crystal as a rewritable thing as it is amorphous is known well (for 
example, JP,47-26897,B). 

This invention persons proposed the method which makes a signal reflection factor change by the phase 
transition of the system which contained an oxide like Te-Te02 previously. Furthermore, there are 
examples (Sn, germanium, Bi, In, Pb, Tl, Se, etc.) which added various additives to Te-Te02 as a 
rewritable optical disk using phase transition (JP,59-185048,A). These record members have the feature 
of C/N being high and excelling also to moisture resistance. 

Trouble which invention tends to solve Generally the rewritable information record member which 
consists of the conventional chalcogen ghost has the fault that the stability over the repeat of record and 
elimination is bad. 

The addition component of Te, germanium, and others produces phase separation in a film by the repeat 
of abundance, and this reason is considered to originate in membranous constituents differing partially 
after the first stage and a repetition. 

When using phase transition with an eliminable optical disk, the method of making un-recording and an 
elimination state a crystalline substance, and usually, making a record state amorphous is taken. In this 
case, although it was the translation which is made to once carry out melting of the film using a laser 
beam at the time of record, and is made amorphous by quenching, it was desirable at the point [ be / a 
limitation of power / in the present semiconductor laser ] that the low film of the melting point has as 
much as possible high record sensitivity. For this reason, the film which consists of a chalcogen ghost 
mentioned above has become low composition of the melting point, i.e., the film composition with much 
Te, as much as possible in order to raise record sensitivity. However, more means that it is so easy to 
start phase separation at the time of a repeat than the addition component of others [ Te ]. Therefore, 
whether it is made the composition which fixes superfluous Te added in order to lower the melting point 
how, and is hard to move will have big influence on a change of a repeat property, and a CNR and the 
rate of elimination with the passage of time. 

The record member containing the oxide also has the fault described below. That is, the rate of 
elimination is falling by the repeat of rec/play elimination. 

A rewritable optical disk makes an initial state a crystallized state, and records by usually making a 
record state amorphous. Elimination is taken as a crystalline substance like an initial state. The phase 
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transition between this Records Department material crystalline-substance-being amorphous is attained 
by condition change of annealing-quenching of laser. That is, it becomes a crystalline substance by 
annealing after heating by the laser beam, and becomes amorphous by quenching. Therefore, a fihn will 
pass through a crystalline substance and an amorphous state repeatedly by the repeat of record and 
elimination. In this case, since membranous viscosity is high when an oxide exists in a film, the 
migration nature of a chalcogen ghost decreases and it becomes easy to produce a segregation in film 
composition. Furthermore, since existence of an oxide reduces own heat conduction of a film, a 
temperature-distribution difference is produced between the fibns of an opposite side the incidence side 
of a laser beam, and the segregation of film composition is produced too. For such a reason, the film 
containing the oxide had the fault of a property changing with the repeats of record and elimination 
gradually. 

this invention offers further the optical information record member which consists of a chalcogen ghost 
and which conquered conventionally the fault (the repeat property that the moisture resistance and 
thermal resistance whose rate of elimination with low C/N is not enough are bad is not enough) of 
composition for the purpose of raising the repeat property of the film containing the oxide mentioned 
above. 

Means for solving a trouble this invention is equipped with the record thin film layer which produces the 
reversible phase transition between amorphous phase-crystal phases, and presents change of an optical 
property by irradiation of a laser beam on a substrate. Composition of the aforementioned record thin 
film layer consists of three elements of Te, germanium, and Bi at least, and it sets in 3 angle diagram of 
Te-germanium-Bi. Bl: (Te55germanium5Bi40), CI: (Te45germaniuml5Bi40), Dl: 
(Te45germanium40Bil5), El: (Te57germanium40Bi3), E2: (Te60germanium30BilO), B-2 : 
(Te62germanium8Bi30) 

It consists of material which exists within limits surrounded by ********. 

Operation The feature of this invention is to add Bi in a Te-germanium system and fix superfluous Te to 
it. This Bi combines with Te, compound Bi2Te3 is formed, and, as for the melting point, Te 
concentration becomes about 550 degrees C in the Te-germanium-Bi system beyond 50at%. 
This temperature is high about 200 degrees C as compared with Te-germanium of eutectic composition, 
Te-Sn, etc. As for this, the heat transition temperature (temperature transferred from an amorphous state 
to a crystallized state by heating) of the constituent of the above-mentioned composition becomes high. 
When it means that thermal stability is high and uses as Te, germanium, and a memory medium that can 
rewrite Bi system thin film (carry out heating quenching of the crystallized state, and it amorphous- 
turns) The Records Department in this amorphous state where usually uses this as a record medium 
becomes stable to heating, and the stability over the long period of time of recording information will be 
secured by this. 

The melting point is [ stoichiometric-composition Te-germanium, Te-Sn50, i.e., TeSOgermanium, and 
Te50Sn50 composition / on the other hand ] low about 150 degrees C. This means that there is little 
energy which record takes and it ends, when recording by quenching the minute portion of the memory 
thin film of a crystallized state after heating melting, and turning amorphously. 

The rewritable memory medium excellent in the thermal stabiHty of a record signal is obtained from the 
above thing, without reducing the record sensitivity by the laser beam etc. remarkably. 
Example One example of this invention is explained based on a drawing below. The optical information 
record member of this invention is constituted including Te-germanium-Bi at least. In this invention, it 
combines with germanium or Bi and Te is considered to be independent or the component for which this 
mainly bears the optical-density change in an amorphous state and a crystallized state. In a Te- 
germanium system, in TeSOgermaniumSO of a stoichiometric composition, the melting point is about 
725 degrees C, and when using big energy, for example, a laser beam, for carrying out heating fusion, 
quenching this and making it amorphous, a big laser power is needed. 

Moreover, although the melting point is about 375 degrees C, and there are few laser powers which 
record takes and it ends by Te-germanium system like the eutectic composition 15, for example, 
Te85germanium, since superfluous Te exists in this system as mentioned above, when it is easy to 
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produce separation of Te-TeGe and this repeats amorphous-izing and crystallization, the xinevenness of 
film composition is produced and this unevenness serves as a noise component of an optical information 
record medium. 

In a Te-germanium-Bi system, although the melting point changes somewhat with composition, it is 
about 550 degrees C - 630 degrees C. Therefore, compared with a Te-germanium system, there are few 
record laser powers and they end. 

Moreover, when Te combines with Bi, crystallization speed improves. This is considered because it is 
held when 3 coordination exists in Te of a melt state and this is annealed, in case it crystallizes by 
cooling slowly from the melt, when free Te exists. That is, in a crystallized state, since it is necessary to 
make into 2 coordination combination of 3 coordination once frozen since 2 coordination was stable, 
crystallization speed will be slow. However, in case it soUdifies from a melt by adding Bi, combination 
of Te-Bi is built and stabilized immediately. For this reason, crystallization speed improves and a usable 
revmtten type memory medium can be realized. 

Since Bi fixes the remaining superfluous Te combined with germanium, the required concentration 
(addition) is governed by the amount of Te/germanium. 

the record constituted considering Te-germanium-Bi as a principal component by the view 1 - the 

proper range of a member was shown In a view 1 , each point is the following composition, 

Al point : (Te80germanium5Bil5) 

BI point : (Te45germanium5Bi40) 

CI point : (Te45germaniuml5Bi40) 

Dl point : (Te45germanium40Bil5) 

El point : (Te57germanium40Bi3) 

As mentioned above, the addition of Bi changes with composition ratios of a Te-germanium system. For 
example, since the crystallization speed of Te-germanium is large, Bi concentration has comparatively 
low germanium in a high concentration region, and in a field with few germanium components, since 
crystallization speed is small, comparatively high-concentration Bi addition is needed. 
In the germanium (rich) side, when it is out of the above-mentioned range, since genhanium-TeGe of a 
high-melting point serves as a parent, very high power is needed for the laser which record takes, and it 
is unsuitable as a memory material. 

Moreover, in the Te (rich) side, the heat transition temperature to an amorphous shell crystal falls to 
about 100 degrees C, and the memory medium excellent in thermal stability is not obtained. 
Furthermore, in the Bi (rich) side, the optical contrast of the signal of the Records Department and the 
non-Records Department becomes difficult to get, and sufficient recording characteristic is not obtained. 

It is limited within limits surrounded by point Al-Bl-Cl-Dl-El in the view 1 by the reason explained 
above. That is, when the constituent of Te-germanium-Bi within the limits of this is used, the crystalline 
substance which comes out practically, and the reversibility of being amorphous are used, and the 
optical information record medium which enables informational record, elimination, and rewriting can 
be realized. 

Next, the field surrounded by point A2-B-2-C2-D2-E2 of a view 1 is described. This field has shown the 
composition range more practical than the range surrounded by point Al-Bl-Cl-Dl-El of a view 1 . In a 
view 1, composition of each point of A2, B-2, and C2, D2 and E2 is shovra below. 
A2 point : (Te78germanium8Bil4) 
B-2 point : (Te62germanium8Bi30) 
C2 point : (Te50germanium20Bi30) 
D2 point : (Te50germanium30Bi20) 
E2 point : (Te60germanium3 OBi 1 0) 

The heat transition temperature to the amorphous shell crystal of this field is 130 degrees C - 200 
degrees C. Heat transition temperature rises as A2 is the lowest as for transition temperature and 
germanium or Bi concentration increases in the direction of B-2, and C2, D2 and E2. Especially the 
dependency to germanium concentration is large. Therefore, in the field surrounded by these point A2- 
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B-2-C2-D2-E2, thermal stability and laser beam record sensitivity are relatively excellent compared 
with the field surrounded by point Al-Bl-Cl-Dl-El. 

A2-B-2-C2-D2-E2 are out of range among the 1st view , and the proper use corresponding to the use 
and the purpose about the constituent of Al-Bl-Cl-Dl-El within the limits is required. 
That is, like Dl or El among the above-mentioned constituents, since the melting point and 
crystallization temperature become high, although a large laser power is somewhat needed in the 
germaniiun (rich) side, it excels in thermal stability. 

Moreover, for example like Al, by the Te (rich) side, since the melting point and crystallization 
temperature become low, although thermal stability is a little inferior, the memory medium of high 
sensitivity is obtained extremely. About this inclination, it is common also to A2. 
The addition effect of Bi to a Te-germanium system lowers the membranous melting point, and makes 
amorphous-ization easy while it raises the heat transition temperature which generally means the 
thermal stability of a memory medium. However, although addition of Bi fixes superfluous Te as 
Bi2Te3 as mentioned above, in order to make the melting point of a Te-germanium-Bi system into about 
550 degrees C, Te component more than the line which connects a point C2 and a point D2 is required. 
The optimal composition of Te-germanium-Bi of this invention is hmited by the reason explained 
above. 

next, the optical information record by this invention — the process of a member is described 
A view 2 is a cross section of the optical disk constituted using the record layer of this invention. In a 
view 2, 1 and 5 show a substrate and the quality of the material can use transparent base materials, such 
as a polycarbonate, acrylic resin, glass, and polyester. 2 and 4 prevent the heat deterioration of the base 
material by record of the record fibn 3 infixed between them, and the repeat of elimination, and protect 
record film 3 from humidity further. Therefore, the quality of the material of protective layers 2 and 4 
and thickness are determined from the viewpoint mentioned above, for example, various oxides, a 
sulfide, carbide, etc. are applied suitably. 

The record layer 3 is formed of vacuum evaporationo, sputtering, etc. When carrying out by vacuum 
evaporationo, since using 3 source vacuum evaporationo machine in which vacuum evaporationo is 
independently possible for each composition can create a homogeneous membrane, it is desirable. 
Thickness of record film 3 is taken as the value which can take the large difference of matching with the 
optical property of protective layers 2 and 4, i.e., the reflection factor of the Records Department and the 
non-Records Department. 

Hereafter, this invention is explained in full detail in a concrete example. 

Example 1 Te, germanium, and Bi were simultaneously deposited on the base material from each source 
using the electron-beam-evaporation machine in which the source vacuum evaporationo of three is 
possible. The used base material was the glass plate of 8mm of thickness 0.3 mmxphi, the degree of 
vacuum performed vacuum evaporationo by lxlO-5Torr and rotational-speed ISOrpm of a base material, 
and thickness could be lOOOA, In addition, the evaporation rate from each source was changed 
variously, and the rate of the atomic number of Te, germanium, and Bi in record film was adjusted. 
Although the rate of composition of the 1st table was the value converted fi-om the speed of this vacuum 
evaporationo, when typical composition was performed by the X-ray microanalyser (XMA), the almost 
same fixed quantity result as a brewing value was obtained. Therefore, it is thought that brewing 
composition of fi-ont Naka is the same also in a film. 

The evaluation method of the test piece created by the above-mentioned process is described below. 
[Transition temperature] 

Transition temperature means the start temperature from which the film of the amorphous state 

immediately after vacuum evaporationo will be in a crystallized state with heat. 

Using the equipment which can measure membranous permeability, measurement measured the 

temperature to which the permeability at the time of raising the temperature of a test piece by 1 degree C 

of programming rates and sec at a heater starts reduction, and was evaluated. That transition temperature 

is high means that a film is thermally stable. 

[Melanism milkiness property] 
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A melanism property is what showed the transition speed to the transformation to an amorphous shell 
crystalline substance, and a milkiness property shows the transition speed from a crystalline substance to 
an amorphous substance. 

Measurement used the lens for phiSmm glass Kataue's record film, made the laser beam condense, and 
was performed using the equipment which enabled the upper and lower sides and right-and-left 
movement of the piece of a sample. However, the spot of a laser beam used 2 and wavelength used 
900nm 45x0.4 micrometers, the pulse width for 200ns, and the power density of 10.6mW/micrometer. 
The melanism property observed the speed of the transformation (since amorphous crystalline 
substance) at the time of moving a test piece comparatively gently, and speed made O what has the 
sufficiently large enough contrast ratio of the portion non-recorded [ early and ] and a record portion. 
Even if it moves x gently, it shows the thing which does not carry out melanism, or what has a small 
contrast ratio. O ** is located in the middle of O and x. In this qualitative expression, a usable melanism 
property is more than O. 

Next, a milkiness property is described. When seeing a milkiness property, first, melanism is once 
carried out, a test piece is promptly moved for a it top, and a quenching state is made to make and milk 
(amorphous from a crystalline substance). A milkiness state milks, even when the thing of O has 
comparatively loose traverse speed, and moreover, it shows what has the large contrast ratio of an 
amorphous portion and a crystalline-substance portion, x shows what is not milked at all. O ** is located 
in the middle of O and x. 

Although according to expression mentioned above it becomes O and O when melanism and the 
milkiness property are very much excellent, O and a bird clapper cannot have neither by the traverse 
speed same as a practical question, and the melanism property is somewhat excellent with O, O or O, 
and ** as a desirable material. 

The result of the transition temperature of the film of the range shown in the view 1, melanism, and a 
milkiness property is shown in the 1st table. 
fS 1 * 
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Melanism and a white blush mark are possible for the Te-germanium-Bi system record thin film in the 
range shown in the view 1 respectively so that more clearly than the result of the 1st table. That is, the 
record member which is within the limits of this is choosing heating conditions, for example, the 
irradiation intensity of a laser beam to irradiate, and irradiation time proper, both an amorphous state and 
a crystalline-substance state can also take a state, if it is put in another way, information is recorded 
optically and it can eliminate the recorded information. 
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Effect of the invention Above, the Te-gennanium-Bi system record thin film by this invention is 
extremely excellent in thermal resistance and moisture resistance, and even if it repeats record and 
elimination, the optical information record member which a fihn was not destroyed and was extremely 
excellent practically is obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

optical information record according [ a view 1 ] to this invention - optical information record [ in / one 
example of this invention / in the composition diagram showing the composition range of a member, and 
a view 2 ] — it is the cross section having shown the composition of a member 
1 5 [ Record film. ] .... 2 A substrate, 4 .. A protective layer, 3 



[Translation done.] 
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* NOTICES * 

Japaizi Pateni: Office is not responsible for any 
damages caused by the use of this trauislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[A view 1] 
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